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SPECIFICATION 

Title of Invention: 

Cysteine Derivatives and Process for Preparing Same 
Technical Field: 

This invention relates to cysteine derivatives useful as 
therapeutic agents for hepatic failures and a process for 
preparing same. 

Background Art: 

The liver is the single organ that is largest in the body and 
is said to have more than one hundred different kinds of 
functions including, in addition to metabolism of carbo- 
hydrates, lipids, proteins and amino acids, bile production, 
detoxication, foreign matter * treatment, control of hormones, 
production of prothrombin, one of blood coagulating agents, 
storage of various constituents of organisms (such as fat, 
glycogen, proteins, vitamines, etc.) and the like. This organ 
which has such precise and well-balanced functions possesses 
a large self-restorative ability and hence is expected to heal 
spontaneously even if it is functionally disordered. Never- 
theless the liver may suffer an acute or chronic lesion due 
to one or more of various factors such as alcohol, under- 
nutrition, virus infection, medicaments, poisons, biliary 
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obstruction, disorder of the enterohepatic circulatory system 
and the like and such lesion is manifested as one or more of 
diseases such as fatty liver, drug-toxic hepatic failure, 
drug-hypersensitive hepatic failure, alcoholic hepatitis, 
viral hepatitis, congestive hepatitis, hepatopathy due to 
biliary engorgement, jaundice, and hepatocirrhosis which is 
the final picture of the foregoing diseases. 

When these hepatic failures are induced, a medication can be 
employed with the intention of accelerating restoration of 
cells of the liver parenchyma or alleviating the damage of 
liver cells with the aid of protection against various 
hepatopathy-inducing factors, thereby accelerating the 
recovery from its functional disorder or preventing aggra- 
vation. 

The inventors have found that particular cysteine derivatives 
are effective for the above-mentioned purpose and accomplished 
the present invention. 

Disclosure of Invention: 

In brief, the present invention resides in 
(1) a cysteine derivative of the formula: 




(I) 



wherein R 1 is methyl or- ethyl, 
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R 2 and R 3 are each hydrogen or a lower alkyl having 1 to 
6 carbon atoms, or one of R 2 and R 3 is amino, mono- 
methyl ami no , dimethylamino or hydroxyl and the other is 
hydrogen or a lower alkyl having 1 to 6 carbon atoms, or 
R 2 and R 3 , taKen together, may stand for an alkylene 
chain or a hetero-atom containing alkylene chain, thereby 
forming a ring along with the nitrogen atom, and 
R 4 is hydrogen or acetyl; 

(2) a process for preparing a cysteine derivative of the 
foregoing formula (I) which comprises reacting a cysteine 
•alkyl ester of the formula: 

R 1 SCH 2 CHCOOR 5 

I A (II) 
NHR 4 

wherein R 1 and R 4 are as defined in formula (I) and R 5 
is methyl or ethyl, 

with an amino compound" of the formula: 
R 2 

R 3> H < m > 

wherein R 2 and R 3 are as defined in formula (I) ; 

(3) a process for preparing a cysteine derivative of the 
formula: 
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I R 3 " (Ia) 

NH 2 

wherein Rl, r2 and R3 are as defined in formula (I), 
which comprises reacting an S-alkyl-cysteine of the 
formula : 

R 1 SCH 2 CHCOOH 

' * (IV) 
NHR6 

wherein R 1 is as defined in formula (I) and R 6 is an 
amino-protecting group/ 

or its reactive derivative with an amino compound of 
the formula: 

wherein r2 and r3 are as defined in formula (I) , then 
eliminating the amino-protecting group, if necessary, 
followed by neutralization; and 

(4) a process for preparing a cysteine derivative of the 
foregoing formula (I) which comprises reacting an S- 
alkyl-N-acetyl-cysteine of the formula: 

R 1 SCH 2 CHCOOH 

1 (V) 
NHCOCH3 
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wherein R 1 is as defined in formula (I), or its reactive 
derivative with an amino compound of the foregoing 
formula (m) . 

Now the present invention is described in detail. 

The compounds according to this invention are cysteine deriva- 
tives of the foregoing formula (I) . 

In formula (I), r1 is methyl or ethyl and R 2 and R 3 are each 
hydrogen or a lower alkyl having 1 to 6 carbon atoms such as 
methyl, ethyl, propyl, butyl, pentyl, hexyl or the like, or 
one' of R 2 and r3 i s amino, monomethylamino , dimethylamino or 
hydroxyl and the other is hydrogen or a lower alkyl having 1 
to 6 carbon atoms, or R 2 and R 3 taken together stand for an 
alkylene chain such as tetramethylene or pentamethylene or 
an alkylene chain containing at least one hetero-atom such 
as sulfur, nitrogen or oxygen atom. Illustrative of such 
hetero-atom containing alkylene chain- are 2-thia-tetramethylene, 
3-aza-pentamethylene, 3-oxa-pentamethylene and the like. 
R 1 , R 2 and r3 ma y be the same or different from one another. 

The cysteine derivatives of formula (I) include, for example, 
the following compounds . 
(i) S-Alkylcysteinamides: 

S-methylcysteinamide, S-methylcysteine methylamide, S-methyl- 
cysteine ethylamide, S-ethylcysteine dimethylamide, 
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N- (S-methylcysteinyl) -azetidine, N- (S-methylcysteinyl) - 
pyrrolidine , S-ethylcysteinamide , S-ethylcysteine methy lamide , 
S-ethylcysteine ethylamide, S-ethylcysteine propylamide , 
S-ethylcysteine butylamide, S-ethylcysteine pentylamide , 
S-ethylcysteine hexylamide, S-ethylcysteine dimethylamide , 
S-ethylcysteine methy lethylamide, S-ethylcysteine diethylamide, 
N- (S-ethylcysteinyl) -azetidine, N- (S-ethylcysteinyl) - 
pyrrolidine , N- ( S-ethylcysteinyl ) -piper idine , etc . 

These S-alkylcysteinaraides may be used in the form of salts, 
which includes, for example, non-toxic salts with an inorganic 
acid such as hydrochloric acid or sulfuric acid or an organic 
acid such as maleic acid, fumaric acid or succinic acid. 

(ii) S-Alkyl-N-acetyl-cysteinamides : 

S-methy 1-N-acetyl-cys teinamide , S-methyl-N-acetyl-cysteine 
methylamide, S-methyl-N-acetyl-cysteine ethylamide, S-methyl- 
N-acetyl-cysteine propylamide , S-methyl-N-acetyl-cysteine 
butylamide, N- (S-methy 1-N-acetyl-cys teinyl) pyrrolidine, 
N- ( S-methy 1-N-acetyl-cys teinyl ) thiazolidine , S-ethy 1-N- 
acetyl-cysteinamide , S-ethyl-N-acetyl-cysteine methylamide , 
S-ethyl-N-acetyl-cysteine ethylamide, S-ethyl-N-acetyl- 
cysteine propylamide, S-ethyl-N-acetyl-cysteine buty lamide, 
N- (S-ethyl-N-acetyl-cysteinyl) pyrrolidine and N- (S-ethyl— N- 
acetyl-cysteinyl) -thiazolidine , S-methyl-N-acetylcysteinyl- 
hydrazine, N-methyl-N- (S-methyl-N-acetylcysteinyl) hydrazine , 
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N-tS-methyl-N-acetylcysteinyD-N'-methyl-hydrazine, N-methyl- 
N- (S-methyl-N-acetylcysteinyl) -N 1 -methylhydrazine , N- (S- 
methyl-N-acetylcysteinyl) -N' ,N f -dimethylhydrazine, N-(S- 
methyl-N-acetylcysteinyl) -hydroxylamine , N-methyl-N- (S- 
methyl-N-acetylcysteinyl) -hydroxylamine . 

These compounds may be present in the form of L- or DL- 

isomers and usually their L- or DL-isomers are used. 

The inventors have found that the compounds of the above 
formula (I) has the advantage of activation of liver cells, 
thereby activating various functions of the liver such as 
carbohydrate metabolism, detoxication (such as alcohol 
detoxication) , formation and secretion of bile and bile acids 
(cholekinetic action) and the like. 

Also. the inventors have found that the compounds of the above^. 
formula (I) possess a pharmacological activity by working on 
an already disordered liver so as to alleviate or eliminate 
the disorder . 

Furthermore, the inventors have found that the compounds of 
the above formula (I) possess another pharmacological activity 
of protecting liver functions against a certain disorder or 
load. 

Toxic hepatopathy, hepatitis or fatty, liver is induced by 
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various causes and its primary lesion is necrosis of liver 
cells, reaction in the interstial system or retention of fat. 

The feature of necrosis depends on its cause and may be 
divided into centrolobular, perilobular and sporadolobular 
necrosis . 

Symptomatic models of these lesions can be produced experi- 
mentally by applying the following chemical to a test animal. 

Centrolobular necrosis can be induced with carbon tetra- 
chloride, thioacetamide/ chloroform or bromobenzene . 

Perilobular necrosis can be induced with allyl alcohol. 

Sporadolobular necrosis which is accompanied by a reaction 
in the interlobar system can be induced with D-galactosamine . 

A symptomatic model of fatty liver can be produced with 
carbon tetrachloride or ethionine. 

It is known that these acute, subacute or chronic disorders 
of the liver lead to liver cirrhosis as the final picture, 
and a symptomatic model of liver cirrhosis can be produced 
experimentally, for example, by repeated administration of 
carbon tetrachloride to a test animal for a prolonged period 
of time . 
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It has been found during the preparation of hepatitis in test 
animals that the compounds according to this invention exert 
their beneficial effects through stabilization of cell 
membranes, radical elimination effect, protection of in vivo 
thiol compounds due to anti-oxidation effect, and activation 
of various intrahepatic enzymes by the nature of thiol 
compounds . 

For instance, the following effects are noted: 

(1) therapeutic effect (the term "therapy" used herein being 
intended to include both prevention and amelioration) on 
hepatopathy which accompanies centrolobular necrosis; 

(2) therapeutic effect on hepatopathy accompanied by 
perilobular necrosis; 

(3) therapeutic effect on hepatitis accompanied by sporadolo- 
bular necrosis and reaction in the interlobar systeuu . — 

(4) therapeutic effect on fatty liver; 

(5) therapeutic effect on hepatocirrhosis (liver cirrhosis) ; 

(6) therapeutic effect on toxic hepatopathy; 

(7) therapeutic effect on congestive liver; 

(8) accelerative effect on secretion of bile and bile acids 
(cholekinetic effect) ; 

(9) ameliorative effect on poisoning reactions by metal 
salts (selenium salts and cadmium salts) ; and so on* 
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Thus, the compounds of this invention serve as liver function 
recovering or stimulating agents with the intention of 
accelerating the regeneration or new generation of parenchy- 
matous cells of the liver when the number or function of the 
cells is reduced due to hepatic failure such as acute or 
chronic hepatitis, etc., or poisoning by a chemical, and 
hence they are valuable as therapeutic agents for hepatic 
failures in human being and animals . 

Thus, according to the present invention, the compounds of 
formula (I) can be used as therapeutic agents for fatty liver, 
alcoholic hepatitis, hepatitis, toxic hepatopathy, congestive 
liver, biliary engorgement- induced hepatopathy, or liver 
cirrhosis- that is the final picture of these diseases. 

According to histopathological findings, the compounds of 
this invention have therapeutic effects on those liver dis- 
orders which are caused by centrolobular necrosis or perilo- 
bular necrosis of the liver or sporadolobular necrosis thereof 
which involves a reaction in the inter lober system. There- 
fore, they are useful as therapeutic agents for hepatic 
failures accompanied by such necrosis. 

Since the compounds of this invention also exert their effect 
in activating liver cells and thereby activating such functions 
of the liver as secretion of bile and bile acids, carbohydrate 
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metabolism, detoxication of hepatotoxic substances including 
alcohol in the liver, they are useful as cholekinetic agents 
or therapeutic agents for jaundice in human being and animals. 

In application of the compounds of this invention as thera- 
peutic agents for hepatic failures, they may be used in any 
form which is suited to attain the desired beneficial effect. 
The compounds of this invention may be used as therapeutic 
agents for hepatic failures as they are. Also they may be 
formulated with a pharmaceutical^ acceptable carrier or 
diluent or with another pharmacologically active substance 
according to the conventional manner in pharmaceutics. 

Pharmaceutical compositions comprising a compound of this 
invention (hereinafter referred to as "pharmaceutical compo- 
sition of this invention") may be provided in the form of 
dosage unit. 

The pharmaceutical compositions of this invention may be 
applied orally or parenterally . The oral administration 
includes sublingual administration. 

The form in which the pharmaceutical compositions of this 
invention may be provided includes powders, granules, tablets, 
sugar-coated tablets, pills, capsules, solutions, etc. for 
oral administration, as well as suppositories, suspensions, 
solutions, emulsions, ampules, injections, etc. for parenteral 
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administration. Of course, a combination of these may be 
employed . 

The pharmaceutical compositions of this invention generally 
comprises 0.01 to 100% by weight of a compound or compounds 
of this invention . 

The carriers which may be formulated with the compounds of 
this invention may be any of solid, semisolid and liquid and 
include, for example, excipients, extenders, binders, wetting 
agents, disintegrating agents, surfactants, lubricants, 
dispersing agents, buffers, corrigents, aromatics, coloring 
agents, perfumes, preservatives, dissolution aids, solvents, 
coating agents, sugar coating agents and capsules. Of 
course, two or more of these carriers may be used in combi- 
nation. The diluents include, for example, water; gelatine; 
saccharides such as lactose and glucose, starches such as corn, 
wheat, rice, arrowroot and potate starches; fatty acids such 
as stearic acid; fatty acid salts such as calcium stearate 
and magnesium stearate; talc; vegetable oils; alcohols such 
as stearyl alcohol, benzyl alcohol and polyalkylene glycol; 
gums; oils such as petroleum and mineral oil; physiological 
saline; dextrose or similar saccharide solutions and the 



like . 



The pharmaceutical compositions of this invention may be 
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prepared in a conventional manner. For instance, a compound 
of this invention may be admixed with a carrier to make 
granules and the resulting composition is admixed with another 
carrier to form tablets . Likewise granulation or powder 
packaging may be employed. These capsules , tablets, granules 
and powders generally comprises 5% to 100%, preferably 25% to 
100% by weight of a compound or compounds of this invention. 

Solutions for oral administration may preferably be in the 
form of suspensions or syrups which contain 0.5% to 10% by 
weight of a composition of this invention. 

Parenteral solutions are usually made aseptic and, if neces- 
sary, isotonic with blood. 

Suitable vehicles for injection include sterilized water, 

lidocaine hydrochloride solutions (for intramuscular inj^c.-., 

tion) , physiological saline, glucose, liquids for intravenous 
injection and electrolyte solutions (for intravenous injection 
and drip infusion) . These injections may usually be prepared 
so as to contain 0.5% to 20%, preferably 1% to 10% by weight 
of a compound of this invention. 

The dose of a pharmaceutical composition of this invention is 
decided by a physician by considering the species to be 
treated (whether a human being or an animal) , age, sex, weight 
and sensitivity of the patient, route, time and interval of 
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administration, degree of the hepatopathological condition, 
health condition, nature, formulation and type of the pharma- 
ceutical composition, type of the active ingredient, and the 
like. 

In order to obtain beneficial results with animals, it is 
advantageous to apply a dose of the active ingredient in the 
range of 0.1 to 500, preferably 1 to 100 mg/kg-body weight/day 
for oral administration and a dose thereof in the range of 
0.01 to 250, preferably 0.1 to 25 mg/kg-body weight/day for 
parenteral administration. 

In order to obtain beneficial results with human being, for 
example, the following dose range is considered advantageous 
from the effective dose range with animals taking into account 
the sensitivity difference, safety and the like: 0.1 to 250, 
preferably 0.5 to 50 mg/kg-body weight/day for oral adminis-~~ 
tration and 0.01 to 100, preferably 0.1 to 25 mg/kg-body 
weight/day for parenteral administration. 

Of course, depending to the above-mentioned conditions, a 
dose less than the lower limit of the above range may be 
applied successfully or it might be necessary to apply a dose 
which exceeds the upper limit of the above range. 

In the case of large doses, they are preferably administered 
in several times a day. 
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The compounds (I) according to the present invention may be 
prepared, for example, by the above-mentioned processes, 
which are described below more fully. 

I) S-Alkylcysteinamides 

In the S-alkylcysteines of Formula (IV) , R 6 is a protective 
group for amino such as, for example, t-butyloxycarbonyl, 
t-amyloxycarbonyl , benzyloxycarbonyl or para-substituted 
benzyloxycarbonyl (e.g., p-nitrobenzyloxycarbonyl, p- 
methoxybenzyloxycarbony 1 ) . The amino-protecting group 
.is preferably such that can be readily eliminated with 
an acid (e.g., hydrogen chloride, hydrogen bromide). 
Since the compounds according to this invention are 
sulfur-containing amino acids, those amino-protecting 
groups which are eliminated by means of catalytic hydro- 
genation are not preferred. _ 

The reactive derivatives of the S-alkylcysteines include, 
for example, mixed acid anhydrides such as mixed anhydrides 
with an alkyl carbonate, acid chlorides, etc. It is not 
always necessary to isolate and purify these reactive 
derivatives. For example, an S-alkylcysteine of formula 
(IV) is reacted with an alkyl chlorof ormate or thionyl 
chloride and the resulting alkyl carbonate mixed anhydride 
or acid chloride may be used without isolation and purifi- 
cation. 
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In the reaction of an S-alkylcysteine of formula (IV) and 
an amino compound of formula (HI) , the latter is usually 
used in excess. 

The reaction is usually carried out at room temperature 
or under cooling in the presence of a base such as 
triethylamine, dimethylaniline, etc. in an organic solvent 
such as acetone, tetrahydrofuran, dioxane, dimethyl- 
formamide, chloroform, dichloromethane or hexamethyl- 
phosphoramide, a mixture of two or more of these solvents 
or a mixture of water with one or more of these organic 
solvents . 

After the reaction, the amir.o-protecting group is elimi- 
nated in a conventional manner and, if necessary, the 
product is neutralized with an acid as mentioned above 
to give the desired product. — " ~~ 

Similarly, in the reaction of an S-alkylcysteine of 
formula (II) (r4. H ) with an amino compound of formula 
(HI) , the latter is usually used in excess. 

The reaction is usually carried out at room temperature 
or under cooling in an organic solvent or without solvent. 

After the reaction, if necessary, an acid as mentioned 
above may be added to neutralize, thereby providing the 
desired compound. 
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II) S-Alkyl-N-acetyl-cysteinamides 

1) An S-alkyl-N-acetyl-cysteinamide may be prepared by 
the reaction of an S-alkyl-N-acetylcysteine alkyl 
ester (II) with an amino compound of formula (3H) . 
The amino compound (HI) is usually used in excess over 
the S-alkyl-N-acetylcysteine alkyl ester (II) . 

. The reaction is usually carried out in an organic 
solvent such as methanol or ethanol at a temperature of 

o 

0 to 80 C. The reaction time is usually from one hour 
to several days . 

2) ( i ) The title compound may also be prepared by the 

condensation reaction of an S-alkyl-N-acetyl- 
cysteine (V) and an amino compound of formula (HE) . 
In such cases, a dehydrating condensing agent is 

normally used and usually N,N 1 -dicyclohexyl- — . 

carbodiimide, l-cyclohexyl-3- ( 4-diethylamino- 
. cyclohexyl) carbodiimide, l-ethyl-3- (3-diethyl- 
aminopropyl) carbodiimide or the like may be used 
for this purpose. The reaction is usually carried 
out at room temperature or under cooling in an 
organic solvent such as dichloromethane or 
chloroform. The molar ratio of S-alkyl-N- 
acetylcysteine (V) to amino compound (HI) to 
dehydrating condensing agent is approximately 
1:1:1. 
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(ii) The title compound may be prepared by the reaction 
of a reactive derivative of an S-alkyl-N- 
acetylcysteine and an amino compound of formula 
(HE) . The reactive derivative of the S-alkyl-N- 
acetylcysteine includes, for example, mixed acid 
anhydrides such as alkyl carbonate mixed anhydride, 
acid chloride and the like. These reactive 
derivatives need not always be isolated and 
purified and it is possible to use the reaction 
mixture in the subsequent reaction with the amino 
compound (HI) as it is. In the reaction, the 
molar ratio of S-alkyl-N-acetylcysteine to amino 
compound (HE) is usually about 1:1. The reaction 
is usually carried out at room temperature or 
under cooling in an organic solvent such as 
acetone, tetrahydrof uran, dioxane, dimethyl- ' 
formamide, chloroform, dichloromethane or hexa- 
methylphosphoramide, a mixture of two or more of 
these solvents or a mixture of such organic 
solvent and water, in the presence of a base such 
as triethylamine or dimethylaniline . 

3) The title compound may be prepared by reacting an S- 
alkylcysteine derivative of the formula: 

R^-SCHoCHCON 

2 | X r3 
NH 2 
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or its salt which is prepared by the reaction of an 
S-alkylcysteine or its salt or a reactive derivative 
thereof and an amino compound (HE) , with acetic acid 
or its reactive derivative. 

The S-alkyl-N-acetyl-cysteinamides as prepared by any 
of the aforementioned processes may be purified suf- 
ficiently in a conventional manner by means of solvent 
extraction, washing, removal of solvent by distillation, 
filtration, recrystallization, column chromatography 
or the like. 

Best Mode for Carrying Out the Invention: 

The following preparations and examples are given to further 
illustrate the present invention and it is to be understood 
that they are not intended to restrict the invention in any 
way . 

Example 1 • 

To 14.3 g of S-methyl-L-cysteine methyl ester was added 250 ml 
of methanol saturated with ammonia gas and ammonia gas was 
further passed through the resulting mixture for 1 hour under 
ice- cooling. After the mixture was allowed to stand at room 
temperature for 3 days, the solvent and ammonia were distilled 
off to give 10.9 g of S-methyl-L-cysteinamide as yellow 
solid. 
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m. p . 



57 - 66 °C (Dec.) 



IR (cm" 1 ) KBr 3,400, 3,200, 3,000, 1,665, 1,320, 



1,200 



NMR (100 MHz) ppm DMSO-dg 

1.84 (2H, br, s, ^ CH-NH2) 
2.05 (3H, s, CH 3 -S-) 

2.40 - 2.82 (2H, AB moiety of ABX type, 

-S-CH2-CHO 
3.20 - 3.33 (1H, X moiety of ABX type, 

-S-CH 2 -CH< ) 
7.02 (1H, s, -CONH 2 ) 
7.36 (1H, s, -CONH 2 ) 

Example 2 

S-Methyl-L-cysteinamide (10.9 g) was dissolved in a minimum 
amount of methanol and hydrogen chloride was passed through 
the solution. The resulting crystals were collected by 
filtration, washed with methanol and dried to give 8 . 0 g of 
crystalline S-methyl-L-crysteinamide hydrochloride (58% yield) . 



CH 3 SCH 2 CHCONH 2 



NH 2 



HCl 



Elementary analysis (wt. %) 



C 



H 



N 



Calc. for C4HX1ON2S: 



28.15 



6.45 



16.42 



Pound : 



28.38 



6.51 



16.56 
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m. p. 



223.0 - 223. 7°C (Dec.) 



IR (cm" 1 ) KBr 3,400, 1,665, 1,320, 1,200 
NMR (100 MHz) ppm DMSO-dg 
2.14 (3H, s, CH3-S-) 

2.97 (2H, br. d, J = 6, -S-CH 2 -CH O 

3.92 (1H, t, J = 6, -S-CH 2 -CH<) 

7.64 (1H, s, -CONH 2 ) 

8.19 (1H, s, -CONH2) 

8.43 (3H, br. s, > CH-N H 2 * HC 1) 

Example 3 

3-Methyl-N-t-butyloxycarbonyl-L-cysteine (6.63 g, 28.2 mmole) 
was dissolved in 70 ml of tetrahydrof uran and 4.18 ml (30 
iraole) of triethylamine was added to the solution. To the 
rasulting mixture was added dropwise 3.94 ml (30 mmole) of 
isobutyl chloroformate under cooling at -15 °C and the mixture — 
was stirred at that temperature for 20 minutes. After cooling 
to -40 C, 3.9 g (60 mmole) of aqueous 70% ethylamine solution 
was added in a portion and the mixture was stirred for 3 hours 
under ice cooling. Thereafter, 30 ml of aqueous 5% sodium 
bicarbonate was added and the organic layer was separated. 
The aqueous layer was then extracted with. 50 ml of ethyl 
acetate and the combined organic layers were washed successively 
with 30 ml of aqueous 5% sodium bicarbonate, 30 ml of aqueous 
saturated sodium chloride, 3 0 ml of aqueous 10% citric acid, 
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30 ml of aqueous 5% sodium bicarbonate and 30 ml of aqueous 
saturated sodium chloride and dried over anhydrous magnesium 
sulfate. The solution was then concentrated in vacuo, 
resulting in formation of crystals, which were collected and 
recrystallized from ethyl acetate-n-hexane to give 5.17 g of 
S-methyl-N-butyloxycarbonyl-L-cysteine ethylamide (70% yield) , 
m. p. 106 - 7°C. 

To 60 ml of ice-cooled 16% solution of hydrogen chloride in 
ethyl acetate was added dropwise a solution of 3.93 g (15 
mmole) of S-methyl-N-butyloxycarbonyl-L-cysteine ethylamide 
in 60 ml of ethyl acetate over 20 minutes. After stirring 
for 2 hours, the reaction mixture was concentrated in vacuo 
and the residual oil was treated with ethyl ether to give 
2.8 g (94% yield) of S-methyl-L-cysteine ethylamide hydro- 
chloride as powder. 

IR (cnr 1 ) KBr 3,420, 3,230, 3,070, 2,980, 1,665, 

1,560, 1,490 
NMR (100 MHz) ppm DMS0-d 6 
1.10 (t, 3H, -CH2CH3) 
2.12 (s, 3H, -SCH3) 

2.94 (d, 2H, -SCH 2 CH) 

3.0 - 3.3 (m, 2H, -NHCH2CH3) 

3.90 (t, 1H, CH 2 CHC0) 

8.3 - 8.7 (broad, 3H, -NH3) 

8.95 (t, 1H, CONHCH 2 ) 
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Example 4 

To 14.92 g (100 mmole) of S-methyl-L-cysteine were added 55 
ml of water and 21 ml (110 mmole) of triethylamine and the 
mixture was dissolved in 55 ml of dimethylf ormamide at room 
temperature. Thereafter, 26.4 g (110 mmole) of c-butyl-S- 
4,6-dimethylpyrimidin-2-ylthiol carfaanate was added and the 
mixture was stirred for about 10 hours at room temperature. 
After addition of 150 ml of water, the mixture was extracted 
with 2 x 200 ml of ethyl acetate. The aqueous layer was 
ice-cooled/ adjusted to pH 2 with addition of 6N hydrochloric 
acid and extracted with 1 x 150 ml and 2 x 80 ml of ethyl 
acetate. The organic layers were washed with 3 x 100 ml of 
5% hydrochloric acid and 2 x 100 ml of aqueous saturated 
sodium chloride and then dried over magnesium sulfate. The 
solution was concentrated in vacuo to give 24.5 g (98% yield) 
of S-ethyl-N-butyloxycarbonyl-L-cysteine as an oil. — 

C2H5SCH2CHCO2H — > C2H5SCH2CHCONHC2H5 
I I 
NH^BOC NH^BOC 

tBOC: t-butyloxycarbonyl 

To a solution of 6.23 g (25 mmole) of S-ethyl-N-t-butyloxy- 
carbonyl-L-cysteine dissolved in 60 ml of tetrahydrof uran was 
added 3.48 ml (25 mmole) of triethylamine. To the resulting 
mixture cooled to -15 °C was added dropwise 3.28 ml (25 mmole) 
of isobutyl chlorof ormate and the mixture was stirred at that 
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temperature for 20 minutes. After cooling to -40°C, 3.2 g 
of aqueous 70% ethylamine solution (50 mmole) was added in a 
portion and the mixture was stirred for 2.5 hours under ice 
cooling. After addition of 70 ml of ethyl acetate, the 
organic layer was washed successively with 30 ml of aqueous 
5% sodium bicarbonate, 2 x 30 ml of aqueous 10% citric acid, 
2 x 30 ml of aqueous 5% sodium bicarbonate and 2 x 30 ml of 
saturated saline and dried over anhydrous magnesium sulfate. 
The solution was then concentrated in vacuo, resulting in 
precipitation of crystals, which were recrystallized from 
ethyl acetate-n-hexane to give 4.93 g of S-ethyl-N-t-butyloxy- 
carbonyl~L-cysteine ethylamide, 71% yield, m. p. 109 - 110 °C 

C2H5SCH2CHCONHC2H5 — > C2H5SCH2CHCONHC2H5 

1 +- 1 
NH^BOC NH 2 -HC1 

To 40 ml of ice-cooled 16% solution of hydrogen chloride Tn ' — 
ethyl acetate was added dropwise a solution of 2.00 g (7.25 
mmole) of S-ethyl-N-t-butyloxycarbonyl-L-cysteine ethylamide 
in 50 ml of ethyl acetate over 20 minutes. After stirring 
for 2.5 hours at room temperature, the mixture was concentrated 
in vacuo and the residual oil was treated with ethyl ether to 
give 1.31 g (85% yield) of S-ethyl-L-cysteine ethylamide 
hydrochloride as powder. 

IR (cm" 1 ) KBr 3,420, 3,230, 3,070, 2,970, 1,665, 
1,560, 1,490, 1,265 
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NMR (100 MHz) pprti DMSO-d 6 

1.0 - 1.3 (m, 6H, 2XCH 3 ) 
2.59 (q, 2H, CH3CH2S-) 

2.8 - 3-3 (m, 4H, S-CH2CH, -NHCH2CH3) 

3.90 (t, 1H, 0CH2CH3) 

8.3 - 8.7 (broad, 3H, -NH+) 

8.90 (t, 1H, CONHC 2 H 5 ) 

Example 5 

C2H5SCH2CONHC4H9 (t) 
I 

NH 2 • HC1 

Following the procedure described in Example 4 except that 
the "aqueous 70% ethylamine solution" used in Example 4 was 
replaced by n-butylamine, S-ethyl-N-t~butyloxycarbonyl-L- 

cysteine butylamide and subsequently S-ethyi-L-cysteine — 

butylamide hydrochloride were synthesized. 

Example 6 

S-Ethyl-N-t-butyloxycarbonyl-L-cysteine hexylamide and then 
S-ethyl-L-cysteine hexylamide hydrochloride were synthesized 
in exactly the same way as in Example 4 except that the 
"aqueous 70% ethylamine solution" used in Example 4 was 
replaced by n-hexylamine . 
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Example 7 

S-Ethyl-N-t-butyloxycarbonyl-L-cysteine methylamide and then 
S-ethyl-L-cysteine methylamide hydrochloride were synthesized 
in exactly the same way as in Example 4 except that the 
"aqueous 70% ethylamine solution" used in Example 4 was 
replaced by an aqueous methylamine solution. 

The results of Examples 5 to 7 are summarized in Table 1 
below. 
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Example 8 

C2H5SCH2CHCO2H > C2H5SCH2CHCON ) 

NH t BOC NH^BOC 

In 50 ml of tetrahydrof uran was dissolved 5.46 g (21.9 mmole) 
of S-ethyl-N-t-butoxycarbonyl-L-cysteine and 3.05 ml (21.9 
mmole) of tri ethyl amine was added thereto. Upon cooling to 

o 

-15 C, 2.87 ml (21.9 mmole) of isobutyl chlorof ormate was 
added dropwise and the mixture was stirred for 20 minutes at 
that temperature. Upon cooling to -30° C, a solution of 2.79 g 
(32.9 mmole) of piperidine in 5 ml of tetrahydrof uran was 
added in one portion and the mixture was stirred for 2.5 hours 
under ice cooling. After addition of 70 ml of ethyl acetate, 
the mixture was washed successively with 3 0 ml of aqueous 5% 
sodium bicarbonate, 2 x 30 ml of aqueous 10% citric acid, 
2 x 30 ml of aqueous 5% sodium bicarbonate and 2 x 30 ml "of 
saturated saline and then dried over anhydrous magnesium 
sulfate. The resulting solution was concentrated* in vacuo to 
give 6.66 g of S-ethyl-N-t-butyloxycarbonyl-L-cysteine 
piperidylamide as an oil, 96% yield. 

C2H5SCH2CHCON^^> > C2H5SCH2CHCON^) 

NH^OC NH 2 • HC1 

A solution of 6.55 g (20*. 7 mmole) of S-ethyl-N-t-butyloxy- ' 
carbonyl-L-cysteine piperidylamide in 100 ml of ethyl acetate 
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was added dropwise over 20 minutes to 8 0 ml of ice-cooled 
16% solution of hydrogen chloride in ethyl acetate. After 
stirring for 3 hours at room temperature, the reaction mixture 
was concentrated in vacuo, resulting in the formation of 
crystals. The crystals were collected, washed with ethyl 
acetate and then with ethyl ether and dried to give 3.66 g of 
S-ethyl-L-cysteine piper idylamide hydrochloride, 74% yield. 

IR (cm-1) KBr 3,420, 2,940, 1,640, 1,475, 1,450, 



2.56 (q, 2H, CH 3 CH 2 S-) 
2.95 (d, 2H, -SCH 2 CH-) 

H H 

3.1 - 3.7 (broad, 4H, -I^^> ) 

H H 

4.50 (t, 1H, -SCH 2 CH-) 

8.2 - 8.8 (broad, 3H,. -NH*) 



1,255 



NMR (100 iMHz) ppm DMSO-d 6 

1.16 (t, 3H, CH 3 CH 2 S-) 



1.2 - 



1.8 (broad, 6H, -N 
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Example 9 

S-Ethyl-N-t-butyloxycarbonyl-L-cysteine pyrrolidylamide and 
then S-ethyl-L-cysteine pyrrolidylamide hydrochloride were 
synthesized in exactly the same manner as described in 
Example 8 except that the piperidine used in that example was 
replaced by pyrrolidine. 

Yield of S-ethyl-N-t-butyloxycarbonyl-L-cysteine pyrrolidyl- 
amide: 93%. 

Yield of S-ethyl-L-cysteine pyrrolidylamide: 75% , m. p. 
125.4 - 129. 6°C. 

IR (cm" 1 ) KBr 3,400., 2,950, 1,640, 1,480, 1,340, 

1,270, 1,150 
NMR (100 MHz, CDC1 3 ) ppm 

1.22 (t, 3H, CH3CH2S-) 

H 



1.6 - 2.2 (broad, 4H, -N 



2.65 (q, 2H, CH3CH2S-) 



) 
H 



H 



3.2 (d, 2H, -SCH2CH-) 

1 

H H 



I, 4H, 



3.3 - 4,0 (broad, 4H, -N^J ) 

H H 



4.5 (broad, 1H, -SCH 2 CH-) 

I 

8.5 (broad, 3H, -NH+) • 
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Example 10 

C2H5SCH2CHCONH2 
I 

NH 2 • HC1 

Synthesis of S-ethylcysteinamide hydrochloride 

In 80 ml of methanol was suspended 4.47 g (0.03 mole) of 
S-ethylcysteine and 4.28 g (0.036 mole) of thionyl chloride 
was then added dropwise to the suspension under stirring and 
ice cooling. The reaction mixture was stirred for about 3 
hours and then allowed to stand overnight and the resulting 
homogenous solution was concentrated. To the residue was 
added 100 ml of chloroform and the solution was washed with 
aqueous 5% sodium bicarbonate and dried over anhydrous 
magnesium sulfate. The chloroform was then distilled off in 
vacuo to give an oil which is S-ethylcysteinamide. To the 
oil was added 100 ml of methanol and ammonia gas was passed 
through the resulting solution under cooling with ice-water 
until the solution was saturated with ammonia. The solution 
was then allowed to stand for 2 days as it was. After the 
methanol and ammonia were distilled off in vacuo, another 
80 ml aliquot of methanol was added and hydrogen chloride gas 
was passed through the resulting solution. 

The solution was concentrated and the resulting crystals were 
collected by filtration and dried to give 1.88 g of 



0051682 

S-ethylcysteinamide hydrochloride, 34% yield based on S- 
ethylcysteine, m. p. 212 - 213 °C. 

IR (cm- 1 ) KBr 3,440, 3,320, 2,980, 1,685, 1,580, 

1,485, 1,310, 1,255 
NMR (100 MHz) ppm DMSO-dg 

1.98 (t, 3H, CH3) 

2.60 (q, 2H, CH^CH?S-) 

2.97 (d, 2H, S-CH2CH-) 

3.90 (t, 1H, S-CH 2 CH-CO-) 

NH 2 

7.6 - 8.6 (5H, CONH 2 + NH+) 

Example 11 

A homogeneous solution was prepared by adding 175.64 g 
(1.0 mmole) of L-cysteine monohydrochloride powder to 1 liter 
of ice-cooled 2N sodium hydroxide solution (2 mole as NaOH) *. — 

To the solution was added 2 1 of methyl alcohol and 70 ml 
(1.10 mole) of methyl iodide was then added dropwise under 
ice cooling. After white crystals were formed, the mixture 
was stirred for several hours and then allowed to stand over- 
night at room temperature. Enough 5% hydrochloric acid was 
added to adjust to pH 6.5 and the mixture was then ice-cooled 
and filtered. The collected crystals were washed with aqueous 
60% methyl alcohol to give an yield of 62.9 g. The filtrate 
was concentrated in vacuo to recover a second crop of 69.7 g. 
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Thus, S-methyl-L-cysteine was obtained in a yield of 132,5 g 
(98% of the theoretical) . 

S-Methyl-L-cysteine (119.6 g, 0.89 mole) was dissolved in 
1.87 1 (1.87 mole) of IN sodium hydroxide solution and then 
ice-cooled. Thereafter, 92.6 ml (0.98 mole) of acetic 
anhydride was added dropwise and the mixture was stirred for 
2.0 hours at room temperature. The reaction mixture was 
acidified to pH 1.0 with 6N hydrochloric acid and extracted 
with 1 liter of ethyl acetate five times. The extracts were 
dried over anhydrous magnesium sulfate and concentrated in 
vacuo to give 126.4 g of S-methyl-N-acetyl-L-cysteine as an 
oil (30.6% yield). A second crop of 5.17 g (3.3%) was 
recovered by reextraction of the aqueous layer. 

To 600 ml of methyl alcohol cooled to -10 °C was added drop- 
wise slowly 180 ml (2.54 mole) of thionyl chloride and the w ~ 
mixture was stirred for 20 minutes at -10 °C, . Thereafter, 
131.6 g (0.74 mole) of S-methyl-N-acetyl-L-cysteine was added 
dropwise at -10 °C and the mixture was stirred for several 
hours at room temperature and then allowed to stand overnight. 
The methyl alcohol was distilled off in vacuo and the residue . 
was dissolved in a mixture of 1 liter of chloroform and 1 
liter of water. The solution was neutralized by addition of 
sodium bicarbonate powder and the layers were separated. 
The aqueous layer was extracted with 1 liter of chloroform 
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twice and the combined chloroform, layers were washed suc- 
cessively with 2 x 600 ml of aqueous 5% sodium bicarbonate 
and 2 x 600 ml of aqueous saturated sodium chloride solution, 
dried over anhydrous magnesium sulfate and concentrated in 
vacuo to give 130.5 g (92.8% yield) of S-methyl-N-acetyl-L- 
cysteine methylester as an oil. 

In 650 ml of methyl alcohol was dissolved 130.5 g (0.69 mole) 
of S-methyl-N-acetyl-L-cysteine methylester and the solution 
was ice cooled. Ammonia gas was then passed through the 
solution to saturate therewith. The solution was allowed to 
stand for 3 days at room temperature and then concentrated 
in vacuo, resulting in the formation of white crystals. The 
crystals were collected, washed with ethyl ether and dried 
in vacuo to give 96.5 g (79% yield) of S-methyl-N-acetyl-L- 
cysteinamide . 

m. p. 120.4 - 123°C 

[0t] D = -36.6° (1% methyl alcohol solution) 

IR (cm" 71 ) KBr 3,350, 3,250, 1,680,-1,640, 1,550, 

1,410, 1,370, 1,295, 1,180, 1,120, 

965, 645, 610, 520, 510 

NMR (100 MHz) ppm DMSO-dg 

1.97 (S, 3H, NHCOCH3) 

2.07 (S, 3H, CH3S-) 

2.70 (m, 2H, -SCH2CH) 

1 
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4.39 (q, 1H, -SCH 2 CH) 

7.10 and 7.48 (SX2, 2H, CHCONH?) 

I I 
8.0 (d, 1H, NHCO) 

Example 12 

S-Methyl-DL-cysteine, S-methyl-N-acetyl-DL-cysteine, 
S-me.thyl-N-acetyl-DL-cysteine methylester and S-methyl-N-acetyl- 
DL-cysteinamide were synthesized sequentially in exactly the 
same manner as described in Example 11 except that the L- 
cysteine monohydrochloride used in that example was replaced 
by DL-cysteine monohydrochloride. 

m. p. 139.3 - 141. 7°C 

IR (cm"l) KBr 3,250, 3,210, 1,700, 1,679, 1,620, 

1,540, 1,420, 1,375, 1,300, 660, 

630, 610 

NMR (100 MHz) ppm DMSO-d 6 

l 

.1.84 (s, 3H, NHCOCH3) 
2.04 (s, 3H, CH3S-) 
2.7 (m, 2H, -SCH2CH) 
4.38 (q, 1H, -SCH 2 CH) 

7.07 and 7.44 (SX2, 2H, CHCONH9) 

t I 
8.0 (d, 1H, NHCOCH3) 
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Example 13 

S-Ethyl-N-acetyl-L-cysteinamide was synthesized in exactly 
the same way as described in Example 11 except that the S- 
methyl-L-cysteine used in that example was replaced by S- 
ethyl-L-cysteine . 

m. p. 120 ^ (Dec. ) 

IR (cm^ 1 ) KBr 3,360, 1,680, 1,620, 1,540, 1,410 

NMR (100 MHz) ppra DMSO-d6 

1.17 (t, 3H, CH3CH2S-) 
\ 

1.86 (s, 3H, NHCOCH3 ) 

2.5 (m, 2H, CH3CH2S-) 

2.7 (m, 2H, -SCH 2 CH) 

I 

4.34 (q, 1H, -SCH 2 CH) 

7.1 and 7.5 (sX2, 2H, -CHCONH 2 ) 

8.10 (d, 1H, NHCOCH3) 

Example 14 • 

A solution of 13.5 g (100 mmole) of S-methyl-L-cysteine 
dissolved in 210 ml of IN sodium hydroxide solution was ice 
cooled and 10.4 ml (110 mmole) of acetic anhydride was added 
thereto dropwise. After 2.0 hours at room temperature, the 
mixture was acidified to pH 1.0 with 6N hydrochloric acid 
and extracted with ethyl acetate. The extract was dried . 
over anhydrous magnesium sulfate and concentrated in vacuo to 
give 15.9 g (89.6% yield) of S-methyl-N-acetyl-L-cysteine as 
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an oil. 

S-Methyl-N-acetyl-L-cysteine (3.54 g, 20 ramole) was dissolved 
in 25 ml of tetrahydrofuran and 2.8 ml (20 mmole) of triethyl- 
amine was added thereto. Upon cooling to -15 °C, 2.7 ml (20 
mmole) of butyl chlorof ormate was added dropwise and the 
mixture was stirred for 20 minutes at that temperature. After 
cooling to -40 °C, 3.0 ml (46.6 mmole) of aqueous 70% ethyl- 
amine solution was added in one portion and stirred for 3 
hours under ice cooling. The reaction mixture was extracted 
with 100 ml of ethyl acetate three times and the extracts 
were washed successively with 2 x 30 ml of aqueous 5% sodium 
bicarbonate and 2 x 30 ml of saturated saline, dried over 
anhydrous magnesium sulfate and then concentrated in vacuo. 
The resulting crystals were collected and washed with ethyl 
ether to give 2.20 g (53.8% yield) of S-methyl-N-acetyl-L- 
cysteine ethylamide. 

itu p. 104.5 - 105. 3*C 

IR (cirr 1 ) KBr 3,300, 3,240, 3,050, 1,645, 1,580, 
1,550, 1,380, 1,265, 1,150, 770, 
700, 600. 

NMR (100 MHz) ppm DMSO-d 6 

1.03 (t, 3H, -NHCH2CH3) 
1,94 (s, 3H*, NHCOCH3) 

2.04 (s, 3H, CH3S-) 
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2.66 (m, 2H, -SCH 2 CH) 



3.08 (qui, 2H, NHCH2CH3) 



4.38 (q, 1H, -SCH2CH-) 



-CHCONHEt 



8.04 (broad f 2H, 



NHCCCII3 



Example 15 

N- (N~Acetyl-S-methyl-L-cysteinyl) thiazolidine was synthesized 
in exactly the same manner as described, in Example 14 except 
that the aqueous 7 0% ethylamine solution used in that example 
was replaced by thiazolidine . 

Example 16 

S-Ethyl-N-acetyl-L-cysteine ethylamide was synthesized in 
exactly the . same manner as described in Example 14 except 
that the S-methyl-N-acetyl-L-cysteine used in that example 
was replaced by S-ethyl-N-acetyl-L-cysteine. 

Example 17 

S-Ethyl-N-acetyl-L-cysteine butylamide was synthesized in 
exactly the same manner as described in Example 14 except 
that the S-methyl-N-acetyl-L-cysteine and aqueous 70% 
ethylamine solution used in that example were replaced by 
S-ethyl-N-acetyl-L-cysteine and n-butylamine, respectively. 
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Example 18 

N- (N-Acetyl-S-ethyl-L-cysteinyl) pyrrolidine was synthesized 
in exactly the same manner as described in Example 14 except 
that the S-methyl-N-acetyl-L-cysteine and aqueous 7 0% ethyl- 
amine solution used in that example were replaced by S-ethyl- 
N-acetyl-L-cysteine and pyrrolidine, respectively. 

The results of Examples 15 through 18 are summarized in 
Table 2 below. 
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Example 


15 


16 


End 


N- (S-Methyl-N-acetyl-L- 


S-Ethyl-N-acetyl-L-cysteine 


product 


cysteinyl) -thiazolidine 


ethylamide 


% Yield 


87 


47 


Melting 
point, C 


98 - 102 


104 — l05 




3,260, 1,660, 1,620, 1,530, 


3,270, 3,090, 2,950, 1,640, 


IR (cm" 1 ) 
KBr 


1,440, 1,360, 1,320, 1,280 


1,550, 1,440, 1,370, 1,300, 
1,260, 1,150 




DMSO-d 6 


CDCI3 




i 

1.82 (s, 3H, NHCOCH3) 


1.18 or 1.27 (t, 3HX2 




2.04 (s, 3H, CH3S-) 


CH3CH2S- or CONHCH2CH3) 




?H 

He 

2.5-2.9 (m, 2H, -J&^^S > 


1 

2.05 (s, 3H, NHCOCH 3 l_ ... 

2.62 (q, 2H, CH3CH2S-) 


NMR 




2.86 (d, 2H, -SCH2CH) 


(100 MHz) 
ppm 


3.07 (m, 2H, -SCH 2 CH) 


3.3 2 (qui, 2H, -NHCH2CH3) 


K 

3.56-3.9 (m, 2H, -N^^S ) 


4.62 (q, 1H, -SCH2CHCO) 




7.24 (broad, 2H, -CONHCH 2 
j 

and NHCOCH3 ) 




4.42 (s, 2H f -t/ ) 
H H 


■ 




4.5-4.8 (m, 1H, -SCHoCH) 






1 

o.J \d, -Ltl, lNrlCUL.rJ3 / ■ 
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Table 2-2 



Example 
End 

product 



17 

S-Ethyl-N-acetyl-N-cysteine 
butylamide 



18 

N- (S-Ethyl-N-acetyl-L- 
cysteinyl) -pyrrolidine 



% Yield 



75 



29 



Melting 
point, e 



106.1 - 106.7 



100.8 - 102.6 



IR (cm" 1 ) 
KBr - 



3.280, 3,090, 2,950, 2,860, 

1,640, 1,550, 1,440, 1,370, 

1,320, 1,300, 1,270, 1,110, 
720, 595 



3,250, 3,050, 2,950, 2,860, 

1,680, 1,620, 1,540, 1,450, 

1,360, 1,340, 1,280, 1,180, 
1,120 



NMR 

(100 MHz) 
ppm 



CDCI3 

0.96 (t, 3H r -NHC-C-C-CH3 ) 

1.24 (t, 2H, -NHCH 2 CH 2 -) 

1.36-1.6 (m, 2H, -NHC-C-CH2) 
I 

2.0 (s, 3H, NHCOCH3) 

2.6 (q, 2H, CH 3 CH 2 S-) 

2.82 (d, 2H, -SCH2CH-) 

3.24 (broad, -NHCH 2 -C-C-) 

4.58 (q, 1H, -SCH 2 CH-) 

7.14 (broad, 2H, -CONH- 
1 

and NHCOCH3) 



CDCI3 

1.26 (t, 3H, CH3CH2S-) 

H 



1.8-2.0 (m, 4H, N 



) 



H 



2.00 (s, 3H, NHCOCH3) 
2.58 (q, 2H, CH3CH2S-) 



2.8-2.96 (m, 2H, -SCH 2 CH) 

H H 



3.2-3.8 (m 



, 4H, N^J 
H H 



) 



4.94 (q, 1H, -SCH 2 CHCO) 
7.1 (broad, 1H, NHCOCH3) 
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Example 19 



CH3SCH2CHCOOCH3 



CH 3 SCH 2 CHCONHNH 2 



NHAc 



NHAc 



In 20 ml of ethanol were dissolved 1.70 g (8.9 mmole) of 
S-methyl-N-acetyl-L-cysteine methylester and 6 ml of aqueous 
80% hydrazine hydrate solution and the solution was heated at 
reflux for 2 hours . After the reaction solution was con- 
centrated in vacuo, a small amount of water was added to the 
residue and then distilled off in vacuo and this procedure 
was repeated three times to give white crystals . The 
crystals were washed with small amount of ethanol and dried 
to give 0.99 g (58% yield) of S-methyl-N-acetyl-cysteinyl- 
hydrazine. 



IR (cm- 1 ) KBr 3,270, 3,050, 1,620, 1,530, 955, 
700 

NMR (100 MHz) ppm DMSO-dg 

1.84 (s, 3H, CH3S-) 

2.04 (s, 3H, -COCH3) 

2.4 - 2.9 (m, 2H, -SCH2CH-) 

3.2 - 4.0 (m, 2H, -NH2) 

4.2 - 4.5 (m, 1H, -CH-) 

8.06 (d, 1H, -NHCO-) 

9.24 (br, s, 1H, C0NHNH 2 ) 
m. p. 150 - 151°C 
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Example 20 



CH3SCH2CHCOOCH3 



CH3SCH2CHCONHOH 



NHAc 



NHAc 



The above reaction was carried out in a stream of nitrogen. 

A solution of 1,32 g (20 mmole) of potassium hydroxide (85%) 
in 15 ml of methanol was added dropwise to a solution of 
832 mg (12 mmole) of hydroxy lamine hydrochloride in 20 ml of 
methanol under ice cooling sufficient to keep the temperature 
at +9 to +10 °C. Similarly under ice cooling, a solution of 
1.91 g (10 mmole) of S-methyl-N-acetyl-L-cysteine methyl 
ester in 15 ml of methanol was added dropwise. After 
completion of the dropwise addition, the temperature was . 
allowed to rise to room temperature and the mixture was 
allowed to stand for 3 days as it was. Thereafter ethyl 
acetate which contained hydrogen chloride gas was added to 
attain a pH of about 4. The resulting precipitate was 
filtered off and the filtrate was concentrated in vacuo by 
distilling off the methanol. The residue thus obtained was 
subjected to chromatography on silica gel column (developing 
solvent: 10% methanol-containing chloroform) to give 1.68 g 
(88% yield) of N- (S-methyl-N-acetylcysteiny 10 -hydroxy lamine. 

m. p. 1-26.3 - 127. 2°C 
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IR (cm"" 1 ) KBr 3,340, 3,230, 2,900, 1,660, 1,605, 
1,540 

NMR (100 MHz ) ppm DMSO-d 6 
1.85 (s, 3H, CH 3 S-) 
2.08 (s, 3H, -COCH 3 ) 
2.4 - 2.9 (m, 2H, -SCH 2 CH) 
4.1 - 4.5 (m, 1H, CH-) 
8.08 (d, 1H, -NHCO-) 
8.82, 10.68 (br, S, 2H, CONHOH) 

Z;:ample 21 

Ir. 20 ml of ethyl alcohol was ' dissolved 1.91 g (10 mmole) of 

3-niethyl-N-acetyl-L-cysteine methylester and 5.4 ml (100 mmole) 
of methylhydrazine was added. The mixture was stirred for 3 
r.curs at boiling temperature and then allowed to stand for 1 

lay at room temperature. After the precipitate was remosied, 

the ethyl alcohol and the excess methylhydrazine were dis- 
tilled off in vacuo to leave crystals. Thus, 1.05 g (5.1 
nunole) of N-methyl-N-(S-methyl-N-acetylcysteinyl) -hydrazine 
was obtained in 51% yield. 

m. p. 156.1 - 157. 3°C 

IR (cm" 1 ) KBr 3,290, 3,040, 2,980, 2,970, 2,930, 

1,640, 1,535, 1,500, 1,445, 1,418, 

1,385, 1,370, 1,318, 1,280, 1,260, 
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1,200, 1,110, 1,090, 1,040, 1,020, 

1,000, 970, 940, 880, 780, 740, 

710, 680, 610, 600, 530, 500 

NMR (10 0 MHz) ppm DMSO-dg 

I 

1.84 (s, 3H, NHCOCH3) 

2.05 (s, 3H, CH3SCH2) 

2.42 (s, 3H, -N(CH3)NH 2 ) 

2.64 (m, 2H, -SCINCH-) 

4.32 (q, 1H, -SCH 2 CH-) 

4.74 and 9.48 (b.S, 2H, -N(-CH 3 )NH2) 
I 

8.04 (d, 1H, NHCOCH3) 



Test I 

(1) Effect on acceleration of growth of liver cells in mice: . 

Prior to cell division the genes are divided and the syn^hes-is- 
of DNA which comprises the major portion of the genes are 
concomitantly accelerated. 

Such acceleration of DNA synthesis can be determined quanti- 
tatively with good reproducibility by using isotopic carbon- 
containing thymidine* as a label. 

Thus, the animals used are mice weighing 19 to 24 g and 1 
microcurie of 14 C thymidine (5.0 - 50.7 curie/mol) is intra- 
peritoneally applied to each animal. After 1.5 hours, the 
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mice are killed and the livers are immediately excised. The 
DNA fractions are then extracted according to the method 
known per se and the radioactivity of the DNA is determined 
with a liquid scintillation counter after mixing with 0.6% 
2 , 5-diphenyloxazole solutxon (in toluene solvent). 

The test compound is administered intraperitoneally to the 
mice 24 hours before the killing. The results are shown in 
Table 3. 

Table 3 



Test compound 
0.1 mg dose, i.p. 


Radioactivity of 14 C-thymidine 
incorporated into DNA 
dpm/mg DNA 


S-Methyl-L-cysteinamide 
hydrochloride 


2,888 (236%) 


Glycyl-histidyl-lysine 
acetate 3 1/2 hydrate* 


1,574 (129%) ~ " 


Control (0.1 ml of aqueous 
0.9% sodium chloride) 


1,222 (100%) 



* Note: This compound is reported to have a powerful growth 
accelerating effect on liver cells and a life 
prolonging effect. 

[see Picard, L. and Thaler, M. M. , Nature New Biology, 234 , 

85-7 (1973) U. K., and Picard, L. and Thaler, M. M., 

Experientia, 33, 324-5 (1977)] 
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In addition , the accelerating effect of S-methylcysteinamide 
on liver DNA synthesis in mice was tested with time. The 
experimental procedure was the same as described above except 
that 0.2 mg of the test compound is applied intraperitoneally 
to mice 18, 24, 32, 37 and 42 hours before the killing. 
The results are summarized in Table 4. 

Table 4 



Time interval 
between 0*2 mg 
i . p . administration 
of test c ompound 
and killing 


i 

Radioactivity of 14 C-thymidine 
incorporated into DNA 
dpm/mg DNA 


18 hr. 


4.39 


24 


5.91 


32 


3.94 


37 


3.72 


42 


3.36 • 


Control (0.2 ml of 
aqueous 0.9% sodium 
chloride) 24 


1.58 



- 48 - 



•0*051682 



Test II 

(1) Effect on acute hepatic failure accompanied by 
centrolobular necrosis 

(Hepatitis model in single application of carbon tetra- 
chloride) 

The administered carbon tetrachloride undergoes metabolism 
with the aid of chemical metabolizing enzymes in the liver 
microsomes to form the trichloro-radical. This radical 
injures liver cell membranes, mitochondria membranes or 
membranes of the microsomes , thereby losing the liver cells 
their inherent functions and inducing centrolobular necrosis. 
Simultaneously with such injury of liver cells, release of 
enzymes also takes place and various enzymatic activities 
appear in the serum. Accordingly, it is reasonable to deter- 
mine the activity of serum transaminase as an index of such ^ 
injury. The serum transaminase includes both GOT (glutamate- 
oxalacetate transaminase) and GPT (glutamate-pyruvate 
transaminase) and both of these enzymatic activities are 
determined. 

Test Method 

The test compound is dissolved in water or suspended therein 
along with polyoxyethylene sorbitan monooleate (available 
from Kao-Atlas under the trademark "Tween 80") and orally 
administered to rats weighing 100 to 150 g at doses of 125, 
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250 and 500 mg/kg. After 3 hours, carbon tetrachloride was 
applied intraperitoneally at a dose of 0.25 ml/kg. After 24 
hours, the rats are killed and blood samples are collected 
and subjected to centrifugal sedimentation to collect the 
plasmas. The GOT and GPT activities are assayed and expressed 
in terms of the international unit. The results are summa- 
rized in Table 5 . 

Table 5 250 mg/kg dose of test compound 



Measured 
parameter 


Control 


No 

medication 


S-Methyl-L- 
cysteinamide 
hydrochloride 


Isothioprolan 


250 mg/Kg 


250 mg/Kg 


GOT 


293 + 43 


64 +16 


115 + 9.0 


81 + 4.1 


GPT 


70 + 14 


5.0 +1.0 


18+3.5 


12 + 1.4 — 



Carbon tetrachloride is a chemical suitable as a symptomatic 
model for acute hepatitis in test animals. As a result of 
the experiments as above, the compounds according to this 
invention exhibited significant preventive effect on experi- 
mental hepatopathy as shown above. This effect was comparable 
to that of isothioprolan. 
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Test Method 

The test compound is dissolved in water or suspended therein 
along with polyoxyethylene sorbitan monooleate (available 
from Kao-Atlas under the trademark "Tween 80") and orally 
administered to rats weighing 100 to 150 g at doses of 125 
mg/kg. After 3 hours carbon tetrachloride was applied intra- 
peritoneally at a dose of 0.25 ml/kg, and after another 3 
hours 125 mg/kg of the test compound is again administered 
orally. After 24 hours, the rats are killed and blood samples 
are collected and subjected to centrifugal sedimentation to 
collect the serums. The GOT and GPT activities are assayed 
and expressed in terms of the international unit. The 
results are summarized in Table 6. 

Table 6 



Liver 
injuring 
agent 




Activity (IU) 


Measured 
parameter 


Control 


Application 
of CCI4 
alone 


Compound 
of Ex. 10 


Compound 
of Ex. 4 


Methionii 


Carbon 
tetra- 
chloride 


GOT 


64+16 


293+43 


195+34 


120+7.4 


350+79 


GPT 


5 . 0+1 . 0 


70+14 


33+7.8 


57+24 


82+20 
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Carbon tetrachloride is a chemical suitable as a symptomatic 
model for acute hepatitis in test animals. As a result of 
the experiments as above , the compounds according to this 
invention exhibited significant preventive effect on experi- 
mental hepatopathy as shown above. This effect was more 
powerful than that of methionine which are conventionally 
employed as a therapeutic agent for hepatopathy. 

Test Method 

The test compound is orally administered to rats (male wister 
weighing around 100 g) at doses of 31 , 62 and 125 mg/kg and 
'3 hours later carbon tetrachloride is applied intraperito- 
neally at a dose of 0.25 ml/kg (after dilution with 3 volumes 
of olive oil) . After an additional 24 hours, the rats are 
killed and blood samples are collected from the great 

abdominal veins and subjected to centrifugal sedimentation 

to collect the serums. The serum GOT and GPT are assayed 
and their activities are expressed according" to the inter- 
national unit expression. The results are summarized in 
Table 7. 
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xx 

£h 





thiola 


125 mg/Kg 


157+28 


1,063+135 


















ation wit 


62 mg/Kg 


152+49 


654+45 






Medic 


31 mg/Kg 


1 






Activity 


methyl-N- 
namide 


125 mg/Kg 


47+6.1 


299+38 


• 


1 H 

cn a> 
x: w 

•H o 
C I 

O rH 


62 mg/Kg 


71+2.5 


426+39 






Medicati 
acety 


31 mg/Kg 


106+19 


in 

-hi 
vo 

CN 

m 







Application 
of CCI4 alone 


OT+COT 


582+57 


1 
1 




Control 


10+3.2 


45+6.5 




Measured 
parameter 


Eh 

ZD 

cu 
0 


Eh 

ZD 

O 

M 

O ^ 
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The test compound, S-methyl-N-acetyl-L-cysteinamide exerted 
its beneficial effect superior to that of thiola 4X-mercapto- 
propionylglycine) as a control drug. 

Test Method 

The test compound is orally administered to rats (male wister 
weighing around 100 g) at doses of 125 mg/kg and 3 hours later 
carbon tetrachloride is applied intraperitoneally at a dose 
of 0.25 ml/kg (after dilution with 3 volumes of olive oil). 
Further 24 hours later the rats are killed and blood samples 
are collected from the great abdominal veins and subjected 
to centrifugal sedimentation (10 minutes at 3,000 rpm) to 
collect the serums . The serum GOT and GPT are assayed and 
their activities are expressed according to the international 
unit system. The results are summarized in Table 8. 

Table 8 









Activities 




1 

1 
< 


Measured 
para- 
meter 


Control 


Application 
of CC1 4 
alone 


Compound 
of Ex. 19 


Compound 
of Ex. 20 


Compound 
of Ex. 21 


-Mercapto- 
propionyl- 
glycine 






125 mg/Kg 


125 mg/Kg 


125 mg/Kg 


125 mg/Kg . 


GPT 
( 10 ) 


ia+ 3.2 


157 +23 


47 + 13 


61 + 10 


97 + 10 


166 +43 


Number 
of 

animals 


4 


13 


5 


5 


5 


5 I 

1 
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The test compound exerted its beneficial effect superior to 
chat of the control drug, ct -mercaptopropionylglycine and 
suppressed the carbon tetrachloride-induced lesion at a dose 
of 125 mg/kg. 

(2) Effect on acute hepatitis accompanied by interlobar 
reaction and spor ado lobular necrosis 

(Model test by single application of D-galactosamine) 

When D-galactosamine is applied in a large dose, UDP-glucose 
(uridine diphosphate-glucose) which is normally to be synthe- 
sized in the liver undergoes a competitive inhibition due to 
the D-galactosamine and the amount thereof is decreased. On 
this account, the synthesis of glycogen and glucuronide which 
goes through the UDP-glucose is suppressed to induce a 
functional failure of liver. cells. The symptomatic organ 
picture causes a sporadic necrosis accompanied by an inter- 
lobar reaction which resembles viral hepatitis in human . 
being. 

Test Method 

The test compound is dissolved in water or suspended therein 
along with polyoxyethylene sorbitan monooleate (as described 
above) and orally administered to rats weighing 200 to 250 g 
at doses of 125 to 1,000 mg/kg. After 3 hours, D-galactosamine 
was applied intraperitoneally at a dose of 400 mg/kg. 
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After an additional 2 hours, the test compound was again 
administered at doses of 125 to 1,000 mg/kg. After 22 hours, 
the rats are killed and blood samples are collected and 
subjected to centrifugal sedimentation to collect the plasmas. 
The GOT and GPT activities are assayed and expressed m terms 
of the international unit. The results are summarized in 
Tables 9 and 10. 

Table 9 1 g/kg dose of test compound 



Measured 
parameter 


Control 


No 

medication 


S-Methyl-L- 
cysteinamide 
hydrochloride 


N-Acetyl- 
cysteine 


Cysteine 


GOT 


47+4.6 


249+203 


57+5.2 


788+310 


280+145 


GPT 


8 . 2+0 . 8 


51+15 


9 . 3+1 . 6 


221+96 


156+93 
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Table 10 125-500 mg/kg doses of test compound 



Measured 
parameter 


Control 


No 
medi- 
cation 


S-Methyl-L- 
cysteinamide 
hydrochloride 


S-Methyl-L- 
cysteinamide 
hydrochloride 


S-Methyl-L- 
cysteinamide 
hydrochloride 


500 mg/Kg 


250 mg/Kg 


125 mg/Kg 


j GOT 


58+7.4 


515+79 


228+52 


168+47 


240+52 


G P T 


18+4.4 


98+22 


41+40 


27+6.3 


48+13 



! Measured 
parameter 


Isothioprolan 


Isothioprolan 


Methionine 


Glutathione 




500 mg/Kg 


25 0 mg/Kg 


.500 mg/Kg 


250 mg/Kg " 


! GOT 


224+23 


200+32 


299+53 


196+42 


I G ? T 
! 


42+8.0 


62+17 


57+18 


28+7.8 





As shown above f the compound according to this invention 
exhibited a significant preventive effect on liver disorder 
and its effect is comparable to those of methionine, gluta- 
thione, N-acetylcysteine and cysteine which are at present 
commercially available as liver drugs and that of isothioprolan 
which is a compound described in a patent. 
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Test Method 

The test compound is dissolved in water or suspended therein 
along with polyoxyethylene sorb i tan monooleate (as afore- 
mentioned) and orally administered to rats weighing 200 to 
250 g at a dose of 125 mg/kg. After 3 hours, D-galactosamine 
was applied intraperitoneally at a dose of 125 ml/kg. After 
an additional 2 hours,, the test compound is again administered 
at a dose of 125 mg/kg. After 22 hours, the rats are killed 
and blood samples are collected and subjected to centrifugal 
sedimentation to collect the plasmas. The GOT and GPT 
activities are assayed and expressed in terms of the inter- 
national unit. The results are summarized in Table 11. 
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As shown above, the compound of this invention exhibited a 
significant preventive effect on liver disorder and its 
effect , is superior to that of methionine presently com- 
mercially available as a liver medicine and is comparable to 



Test Method 

The test compound, s-methyl-N-acetyl-L-cysteinamide, and 
thiola are orally administered to rats (male wister weighing 
around 200 g) at doses of 31, 62 and 125 mg/kg and 3 hours 
later D-galactosamine is applied intraperitoneal^ at a dose 
or 400 mg/kg. Further 24 hours later the rats are killed 
and blood samples are collected from the great abdominal 
veins and subjected to centrifugal sedimentation to collect 
the serums. The serum GOT and GPT are assayed and their 
activities are expressed according to the international ani-t 
system. The results are summarized in Table 12. 



that of isothioprolan. 
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The beneficial effect of the test compound, S-methyl-N- 
acetyl-L-cysteinamide is superior to that of the commercially 
available liver medicine, thiola, which is used as a control. 

Test Method 

The test compound (CH3SCH2CHCONHNH2f S-methyl-N-acetyl- 

I 

NHCOCH3 

cysteinylhydrazine) and NKK 100 (diisopropyl 1, 3-dithiolan-2- 
ylidenemalonate, manufactured by Nihon Noyaku Co., Ltd.) are 
each administered orally to rats (male wister weighing around 
200 g) at doses of 62 and 125 mg/kg and 3 hours later D- 
galactosamine is applied intraperitoneally at a dose of 4 00 
mg/kg. After an additional 24 hours, the rats are killed and 
blood samples are collected from the great abdominal veins 
and subjected to centrifugal treatment to collect the serums. 
The serum GOT and GPT are assayed and their activities a^e> - ■ — 
expressed according to the international unit system. The 
results are summarized in Table 13. 
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Table 13 





Measured 
parameter 


Run 1 


Run 2 




125 mg/Kg 
dose 


62.5 rag/Kg 
dose 


Control 


GOT 
( I U ) 




51+6 (3) 


G P T 
( I U ) 


11+3.5(4) 


10+4 (3) 


Application with 

I n— era 1 ^ r^"f~OQ^TT! i "n 

j. alone 


GOT 




272+37 (7) 


G P T 


57.8+8.1(9) 


94.6+19 (7) 


i 

j Medication with 
! S-rcethyl-N-acetyl- 
j cysteinylhydrazine 

! 


GOT 




180+40 (6) 


G P T 


27.3+4.4(6) 


57.3+12.0(5) 


i 

! 

j Medication with 


GOT 




165+23 (6) 


control drug 


G P T 


32.2+7.2(6) 


54.7+16.2(6) 



The figures in the parentheses represent the number of rats. 

The test compound (S-methyl-N-acetylcysteinylhydrazine) has 
a beneficial effect almost equivalent to that of NKK 100 
(diisopropyl 1 , 3-dithiolan-2-ylidenemalonate) used as a 
control drug. 
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Test iMethod 

The test compounds, S-ethyl-N-acetylcysteine ethylamide and 
S-methyl-N-acetylcysteine ethylamide are each orally adminis- 
tered to rats (male wister weighing around 200 g) at a dose 
of 125 mg/kg and 3 hours later D-galactosamine is applied 
intraperitoneal^ at a dose of 400 mg/kg. ■ After an. additional 
24 hours, the rats are killed and blood samples are collected 
from the great abdominal veins and subjected to centrifugal 
sedimentation to collect the serums. The serum GOT and GPT 
are assayed and their activities are expressed according to 
the international unit system. The results are summarized in 
Table 14. 



- 64 - 



0051682 



Table 14 



Group 


Measured 
parameter 


Run 1 


Run 2 j 


S-Ethyl-N- 
acetylcysteine 
ethylamide 
125 mg/Kg 


S-Methyl-N- 
acetylcysteine 
ethylamide 
125 mg/Kg 


Control 


GOT 

( T Tl \ 
I A U / 


47 + 4.7 


67 + 16 


G P T 
( I U ) 


8 + 2.0 


18 + 0.9 


Application of 

D-galactosamine 

alone 

i 


GOT 
( I U ) 


987 + 367 


487 + 123 


G P T 
( I u ) 


440 + 199 


146 + 44 


i 

» Medication with 
| test compound 


GOT 
(10) 


355 + 118 


326 + 43 


G P T 
(ID) 


116 + 59 


1 

92 + 13 


. Medication with 
; methionine 


GOT 
( I U ) 


785 + 139 




G P T 
( I U ) 


- 363 + 95 





Both of the test compounds significantly prevent acute D- 
galactosamine hepatitis . 
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(3) Liver protective action against acute acetaminophenone 
hepatopathy 

Acetaminophenone which is generally applied to human as an 
antipyretic may induce an acute hepatopathy upon excess 
administration thereof and this becomes a clinical problem. 
This is explained to be caused by the toxicity of a metabolite 
of acetaminophenone or decrease of reduced-type glutathione 
in the liver. 

It has been proved that acetaminophenone also induces a 
similar hepatopathy in mice and such drug that exhibit a high 
hepatopathy preventive and therapeutic effect in this experi- 
mental model is also effective for human in prevention and 
treatment of acute acetaminophenone toxicosis or acute 
hepatopathy induced by another chemical. 

Test Method 

The test compound is orally administered to mice (ddy male 
weighing around 20 g) at doses of 50 to 400 mg/kg and 2 hours 
and 30 minutes later 500 mg/kg of acetaminophenone dissolved 
in physiological saline is applied intraperitoneally . After 
24 hours, the number of dead mice is counted. The mice which 
remain alive are killed and blood samples are collected. The 
activities of GPT are determined and expressed according to 
the international unit- system. The results are summarized in 
Table 15. 
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Table 15 



Group 


Dose 
mcf/Kg 


Run 1 


Run 2 


Death 
rate 


G P T 
( I U ) 


Death 
rate 


G P T 
(ID) 


Control 




0/5 


10+1 






Application of 

acetaminophenone 

alone 




0/10 


1,235+256 


1/8 


781+271 


Medication with 

S-methyl-N-acetyl- 

L-cysteinamide 


50 


1/6 


1/ 068+171 


1/6 


1, 037+156 


100 


0/6 


1,118+264 


4/6 


586+330 


200 


0/6 


172+78 






Medication with 
thiola 


50 


4/6 


1,907+429 






100 


1/6 


841+169 






200 


2/4 


2,077+253 


3/6 


1,028+4 86 


400 






0/6 


1,619+493 


Medication with 
cysteine 


50 


3/6 


558+375 






100 


1/6 


576+221 






200 






1/6 


649+352 


400 






0/6 


687+346 


Medication with 
glutathione 


400 






1/6 


929+523 
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The test compound, S-methyl-N-acetyl-L-cysteinamide exhibits 
a beneficial effect almost comparative to or higher than that 
of cysteine which is a control drug and apparently higher 
than those of thiola and glutathione. Therefore, the test 
compound , S-methyl-N-acetyl-L-cysteinamide is useful as 
detoxicating and therapeutic agent in hepatopathy induced by 
excess administration of acetaminophenone or by another toxic 
chemical . 

Industrial Applicability: 

The compounds according to this invention are expected to be 
applicable as therapeutic agents for hepatic failures. 
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Claims: 

(1) A cysteine derivative of the formula: 

1 ^ R2 
R X SCH 2 CHCON^ (I) 

NHR 4 

wherein R 1 is methyl or ethyl, 

R 2 and R 3 are each hydrogen or a lower alkyl having 1 
to 6 carbon atoms, or one of R 2 and R 3 is amino, mono- 
methylamino , dimethylamino or hydroxyl and the other is 
hydrogen or a lower alkyl having 1 to 6 carbon atoms, 
or R 2 and r3 , taken together, may stand for an alkylene 
chain or a hetero-atom containing alkylene chain, thereby 
forming a ring along with the nitrogen atom, and 
R 4 is hydrogen ^or acetyl. 

(2) A process for preparing a cysteine derivative of the 

foregoing formula (I) which comprises reacting a cysteine 
alkyl ester of the formula: 

r 1 sch 2 chcoor5 

NHR 4 

wherein R 1 and R 4 are as defined in formula (I) and r5 
is methyl or ethyl, 

with an amino compound of the formula: 



- 69 - 



0051682 



Q< ^NH (HE) 
R 3 

wherein R 2 and R 3 are as defined in formula (I) . 

(3) A process for preparing a cysteine derivative of the 
formula: 

1 / r2 
R^SCH-CHCON (la) 

I X R 3 

NH 2 

wherein R 1 , R 2 and R 3 are as defined in formula (I) , 
which comprises reacting an S-alkylcysteine of the 
formula: 

R 1 SCH 2 CHCOOH 

I c (IV) 

wherein. R 1 is as defined in formula (I) and R 6 is an 
amino-pro tec ting group, 

or its reactive derivative with- an amino compound of the 
formula : 

r3 ^nh (irr) 

wherein R 2 and R 3 are as defined in formula (I), and 

then eliminating the amino-protecting group, if necessary, 

followed by neutralization* 
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(4) A process for preparing a cysteine derivative of the 
foregoing formula (I) which comprises reacting an S- 
alkyl-N-acetyl-cysteine of the formula: 

R 1 SCH 2 CHCOOH 

I (V) 
NHCOCH3 

wherein R 1 is as defined in formula (I) , or its reactive 
derivative with an amino compound of the foregoing 
formula (m) . 
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